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The greatest height reached by clouds 
in middle latitudes is about seven miles. 


In a recent international comparison 
of the accuracy of time services, the U. 
S. Naval Observatory was rated the most 
accurate. 

In the Morse telegraphic code, the 
lever is depressed for about one twenty- 
fourth of a second for a dot and three 
twenty-fourths for a dash. 


To safeguard the Panama Canal 
against too much water in flood times 
and against too little in dry seasons, a 
special dam is being constructed. 


Seeking wider usefulness for prunes, 
California scientists have devised a 
method of bottling prune juice, and 
have also made a prune breakfast cereal. 


Student anthropologists at Harvard 
are given problems of excavating, in 
scientific fashion, bones and artifacts 
that have been planted in the earth in a 
“‘site’’ in the museum basement. 


Some of the Egyptian linen found in 
old tombs is much finer than fine linen 
of today. 

New help for cotton planters is an 
attachment which distributes seed at 
various depths in the row. 





During the past 30 years, 900 makes 
of automobiles have been offered to the 
American public; today there are ap- 
proximately 50. 

The United States now has direct 
telephone connection with six South 
American countries: Argentina, Brazil, 
Chile, Peru, Uruguay, Venezuela. 

Firemen are not the only ones to use 
tall ladders; archaeologists in the Near 
East have found an extension ladder use- 
ful in photographing ruins from above. 

Woolly-finger grass, brought from 
South Africa, is being tested by Gov- 
ernment scientists as a pasture plant for 
hilly lands of Alabama, Georgia and 
Florida. 





ASTRONOMY 


Can Mars be seen during the early evening 
in January? p. 10. 


How many Be-type stars are there? p. 7. 


How much is it 
1 


thought that distance to 
Europe varies? p. : 


| CHEMISTRY 
How heavy is the world’s heaviest water? p. 8 


COSMOGONY 


| 

Is the earth older than the moon? p. 9. 
When will the universe contract? p. 4. The 
miverse Around Us—Sir James Jeans—Mac- 


millan, 1931, $4.50. 
ENTOMOLOGY 


Will blood of all species of insects coagulate? 
p. 9. 


GEOLOGY 

When was the first known ice age? p. 8. Ice 
Ages Recent and Ancient—A. P. Coleman 
Macmillan, 1926, $4. 


MEDICINE 


How did scientists learn the shape of germs 
they cannot see? p. 9. 


How may distemper be prevented? p. 


NUTRITION 


Is it necessary for civilized babies to lose 
weight just after birth? p. 3. 





WITH THE SCIENCES THIS WEEK 


Curiosity arousing questions for the teacher and general reader. Book 
references in italic type are not sources of information of the article, but | 
are references for further reading. Books cited can be supplied by Librarian, | 
Science Service, at publisher’s price, prepaid in U. S. | 


PHOTOGRAPHY 


What old photographic process has been im- 
proved to make sharp enlargements? p. 8. The 
Chemistry of Photography—Mallinckrodt Chem- 
ical Works, 1932, 50c. 


Puysics 


What different energies do Dr. Millikan and 
Dr. Anderson attribute to cosmic rays? p. 6. 


Which is the halogen whose activity with 
hydrogen is wrongly described in chemistry 
textbooks? p. 5. 

Why do the stars keep shining? p. 3. 


PHYSIOLOGY 
What does the eye-stalk hormone do? p. 12. 


PLANT PHYSIOLOGY 
What 
plants? p. 
How may dead plant roots be made to drink 

as much water as living roots? p. 8 


length X-ray dose seems best for 


How much carbon monoxide is needed to 
make plants form new roots? p. 9. 


Pusiic HEALTH 
Is diphtheria a greater hazard than smallpox? 
p. 9. 
What impurity in drinking water causes 
mottled enamel of the teeth? p. 11. 


What section of the country will feel the 
““flu’’ epidemic last? p. 8. 


ZOOLOGY 
What do sea-cows eat? p. 14. 
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ASTRONOMY 


Atom Building 


Keeps Stars 


Shining, Says A.A.A.S. Head 


4 200,000 Tons of Heat Per Second From Sun Called 
Mass Left Over From Element Forming Process 


HE BUILDING up of other heavier 

atoms out of hydrogen stokes the in- 
ternal heat of the stars, including the 
sun, Prof. Henry Norris Russell, Prince- 
ton University astronomer recently elect- 
ed president of the American Associa- 
tion for the Advancement of Science, 
suggested in the Maiben lecture before 
the Association. 

The hardest problem of all star study 
is the source of the energy which keeps 
the stars shining, he explained. Synthesis 
and annihilation of atoms are the only 
two processes so far suggested which 
would supply enough heat to last for 
the millions of years of geological time. 

Present theories indicate that the mu- 
tual annihilation of the positive and 
negative particles, the protons and the 
electrons, would not happen except at 
temperatures of many billions of degrees 
such as do not exist within the stars. 

Prof. Russell’s provisional theory is 
therefore that atomic synthesis makes 
the sun and stars give off heat and 
light. 

“A Pound of Heat” 

“The rate of loss of heat from a star 
is almost incomprehensively great,” 
Prof. Russell said. “We can come near- 
est to realizing it by remembering that, 
according to the theory of relativity, 
heat, like other forms of energy, pos- 
sesses mass. It is as proper to speak of 
a pound of heat as a pound of ice; but 
a pound of heat is a very large amount— 
enough, in fact, to melt 30 million tons 
of rock and turn it into white hot lava. 
The sun radiates heat away into the 
depths of space at the rate of 4,200,000 
tons per second—and the sun is a small- 
ish star! Upon what vast stores of energy 
can it draw to keep going?” 

The mechanism for building heavier 
atoms out of hydrogen visualized by 
Prof. Russell is that suggested by the 
new and attractive theory of Prof. Wer- 
ner Heisenberg, German physicist. 
Atomic nuclei are built up of protons 
and the recently discovered neutrons. 
The incorporation of a proton into a nu- 
cleus would in many cases change an 


See Front Cover 
atom of a known element into one of 
the following elements. For instance, 
beryllium of mass 9 would change into 
boron of mass 10, boron 11 would 
change into carbon 12. The introduc- 
tion of a neutron would change an atom 
into an isotope of the same element, but 
with atomic weight greater by one, as 
for example, lithium 6 to lithium 7 and 
boron 10 to boron 11. By alternation of 
these processes the heavy elements 
might be built up, step by step. 

1/130 of Mass Lost 


The important feature of this proc- 
ess from the standpoint of keeping the 
stars stoked is that when a proton or 
hydrogen atomic heart is built into a 
heavier element, about 1/130 of its mass 
disappears. and must be represented by 
heat liberated in the process. This is the 
loss of mass that has caused physicists 
to say that there is enough energy in a 
spoonful of water to run a liner across 
the Atlantic. Building in a neutron 
probably liberates heat in the same way. 

“At distances greater than 1/1000 of 
the outer diameter of an atom,” Prof. 
Russell explained, “protons and nuclei 
repel one another. A fast moving pro- 
ton, rushing directly at a nucleus might, 
however, get so near it that attraction 
succeeded repulsion, and thus penetrate 
the nucleus and be- (Turn to page 12) 


Artificial Feeding Keeps Up 
Weight of New-Born Babies 


SOLUTION of dextrose or grape 

sugar, gelatin and common salt 
has been successfully used in combatting 
birth shock and keeping down to a 
minimum the weight usually lost by 
new-born babies, Dr. I. Newton Kugel- 
mass, New York baby specialist, report- 
ed to the American Association for the 
Advancement of Science. 

Studies of animals and of primitive 
tribes of men have convinced Dr. Kug- 
elmass that the customary loss of weight 
in civilized babies just after birth is 


1933 3 


neither necessary nor normal. He criti- 
cized the usual modern practice of await- 
ing an ample food supply from the 
mother before feeding the new baby, 
and declared that the consequence is an 
initial period of starvation. 

The birth mechanism produces the 
condition that he calls birth shock, he 
explained. New-born babies show all the 
characteristic signs and symptoms of 
shock, including low blood pressure, low 
blood sugar, sleepiness, stupor and lack 
of appetite. Refusing to accept these as 
normal, Dr. Kugelmass devised the 
gelatin-sugar-salt solution which he 
gives every two hours for the first 24 
hours beginning immediately after birth. 
He finds it better than artificial feeding 
during the first two days of life and 
although it contains less calories than 
such feedings, it nevertheless reduces 
the loss of weight to the irreducible 
minimum of less than two per cent. 
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GENERAL SCIENCE 


American Association Elects 
New Permanent Secretary 


T THE MEETING of the American 

Association for the Advancement 
of Science in Atlantic City, Prof. Henry 
B. Ward of the University of Illinois 
was elected permanent secretary, to suc- 
ceed Dr. Charles F. Roos, resigned. 
Prof. Ward is a veteran among Amer- 
ican zoologists, and has (Turn Page) 
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for many years taken an active part in 
the administration of the Association. 

Prof. Henry Norris Russell, Princeton 
University astronomer, who was eleczec 
president will p:eside at the Boston 
meeting during Christmas week 1933 
and deliver the principal address of the 
1934 meeting as retiring president. 

Dr. Burton E. Livingston of Johns 
Hopkins University who for many years 
was permanent secretary, was reelected 
general secretary and John L. Wi:t of 
the Carnegie Institution of Washington 
was reelected treasurer. Dr. Livingston 
was also nominated as representative of 


the A. A. A. S., on the board of 
trustees of Science Service. 
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SEISMOLOGY 


Catastrophic Earthquake 
Rocks Interior of China 


HRISTMAS brought to the isolated 

interior of China a very severe earth- 
quake that was probably extremely de 
structive to life and property. 

From reports wired Science Service 
by eight seismological observatories in 
different parts of the world, the U. S 
Coast and Geodetic Survey determined 
that the shock occurred Saturday, De- 
cember 24, 9:04.5 p. m.,, Eastern 
Standard Time at 38 degrees north lati 
tude, 9614, degrees east longitude. This 
location is near Tsaidam Swamp. 

It is likely that news of the probable 
disaster will not reach the outside world 
for several wecks. 
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Sctence 


The Science Service radio 
address mext week will be 
on the subject 


RECENT DEVELOP- 
MENTS IN HIGHWAY 
RESEARCH 


by 


Prof. S. S. Steinberg 


Department of Civil Engi- 
neering of the University of 


Maryland 
FRIDAY, JAN. 13 


at 12:45 P. M., Eastern 
Standard Time 


Over Stations of 


The Columbia Broadcasting 
System 
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COSMOGO 


Beginning and End to Universe 


May Fall Before New Physics 


Prof. Tolman Pictures Infinite Life in Past and Future 
Instead of Universe Eventually Dying of “Heat Death” 


CIENCE and mankind are relieved 
S of the necessity of considering that 
they live in a universe that was created 
at a definite time in the past or fated 
for stagnation and death in the future, 
if mew principles of relativity and 
thermodynamics developed by Prof. 
Richard C. Tolman, California Institute 
of Technology “universe maker”, stand 
the test of future discoveries. 

Delivering the Josiah Willard Gibbs 
lecture before the American Association 
for the Advancement of Science, Prof. 
Tolman, who is a world authority on 
thermodynamics or the science of heat- 
energy and motion, extended thermo- 
dynamics to Einstein's special and gener- 
al theories of relativity. 

He arrived at findings that promise 
to have profound influence on philos- 
ophy and even religion as well as on 
science. 


Now Expanding 


Old-fashioned, classical science 
viewed the universe as running down 
in energy like a clock, eventually dying 
a ‘‘heat-death” when all heat and energy 
arrives at a dead level. Prof. Tolman’s 
greatly simplified cosmological models 
hold the hope that under the new rela- 
tivistic thermodynamics the universe can 
forever and ever experience a succes- 
sion of irreversible expansions and con- 
tractions. 

This fits in with the astronomical ob- 
servations that we live in a rapidly ex- 
panding universe in which the great 
stellar galaxies are rushing away from 
us at speeds of thousands of miles a sec- 
ond. Prof. Tolman’s tentative idea of 
the universe explains how it is possible 
that it is now expanding, that it pre- 
viously contracted, that it will contract 
in the future and that this cycle will 
continue unendingly. 

A creation or beginning of the uni- 
verse is necessary under our ordinary, 
every-day, classical ideas. Prof. Tolman’s 
marrying of thermodynamics with rela- 
tivity may have removed the necessity 
of thinking of the universe having a 


beginning. In the ‘‘cautious position” to 
which he is taken by his mathematics 
and physics: ‘‘we n» longer dogmatic- 
ally assert that the principles of 
thermodynamics necessarily require 4 
universe created at a finite time in the 
past.” 


Gibbs was the great American scien- 
tist who gave the classical principles of 
thermodynamics their most complete and 
comprehensive expression. Delivering a 
memorial lecture named in Gibbs’ 
honor, Prof. Tolman told why it has 
become necessary to extend the classi- 
cal thermodynamical principles to rela- 
tivity that has so greatly influenced all 
science in the last two decades. 

Classical thermodynamics was devel- 
oped with the assumption that the things 
about him were at rest with respect to 
the observer. Prof. Tolman found it 
necessary to develop thermodynamics for 
observers in uniform relative motion to 
each other as is the case in the Einstein 
special theory of relativity. 

The old-fashioned thermodynamics 
applied to space and time that had limi- 
ted range and lacked strong gravitational 
fields. Prof. Tolman found it necessary 
therefore to extend thermodynamics to 
Einstein's general relativity in order to 
consider the heat-energy behavior of 
large portions of the universe. The 
older ideas of heat and energy needed 
refining in just the same way that Ein- 
stein found it necessary to develop a 
theory of gravitation that is more pre- 
cise than Newton's. 


Ordinary Principle Fails 


Prof. Tolman detailed the technical 
modifications in thermodynamic theory 
needed to extend it to relativity and then 
gave examples of its “essential novelty 
and the inherent rationality of its con- 
sequences.” 

One strange consequence is that a sys- 
tem in which there is heat equilibrium 
will have higher temperatures where the 
gravitational field is stronger, although 
in classical thermo- (Turn to page 12) 
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DR. HENRY EYRING 


Dr. Eyring Explains 
Winning Accomplishment 


This is the abstract of the paper 
Mechanics and 
Chemistry with Particular Refer- 
ence to Reactions Involving Con- 
jugate Double Bonds’ which won 
the $1000 prize of the A.A.AS. 
Atlantic City meeting. 


By DR. HENRY EYRING, Princeton 


University. 


on = “Ouantum 
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HE UNIVERSALLY accepted con- 

ception of atoms as positive nuclei 
surrounded by electrons make it seem 
obvious that some sort of mechanics of 
such particles will properly describe their 
chemical 
quantum mechanics in atomic physics 
where it gives quantitative agreement 
with experiment, clearly 
enough the general means to be employ- 
ed. Because of the complexity of the 
mathematics, we must use a perturbation 
theory. A careful application of a per- 
turbation theory, however, may be ex- 
pected to be as fruitful as such methods 
have been found to be in astronomy, for 
example. Among the many results al- 
ready obtained only a few bearing most 
directly on the problem in hand can be 
mentioned. 


behavior. The success of 


shows us 


Heitler and London's calculations for 
the homopolar bond (Turn to page 15) 
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CHEMISTRY 
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Chemist Who Works in Library 


Wins Coveted 


Award 


Textbooks Proved Wrong by Achievement of Young 
Scientist Which Brings Him A.A.A.S. $1000 Prize 


YOUNG CHEMIST who works 

with mathematical equations in a 
library instead of with chemicals in a 
laboratory has won the $1000 American 
Association for the Advancement of 
Science prize for the Atlantic City meet- 
ing because his applications of the 
new quantum mechanics of physics to 
binding energies between the atoms 
(valence) have resulted in predictions 
later verified by experiments. These 
show that in some cases even elementary 
text books in chemistry are wrong. 

Dr. Henry Eyring, research associate 
and assistant professor in Dr. Hugh S. 
Taylor's Frick Chemical Laboratory at 
Princeton University, is the prize win- 
ner. He is 32 years of age. 

He has applied quantum mechanics 
to several branches of chemistry. 
Through his calculations he utilized the 
binding energies between atoms in solv- 
ing problems of how rapidly chemical 
reactions occur. 

The first notable success of his work 
came two years ago when he showed the 
conditions governing the conversion of 
parahydrogen to orthohydrogen. These 
are two molecular arrangements or 
varieties of ordinary light-weight hy- 
drogen (atomic weight one) which 
Prof. Karl Bonhoeffer, then of the 
Kaiser Wilhe!m Institute at Berlin and 
now at Frankfurt, demonstrated ex- 
perimentally 
just how the para sort of hydrogen 
changed over to the ortho arrangement 
of the hydrogen atoms. Dr. Eyring’s 
calculations showed that the conversion 
proceeds more easily by interaction of an 
atom with a molecule, and not through 
mere molecular rearrangement. 


There was question as to 


Mistaken About Flourine 

Next Dr. Eyring studied the inter- 
action of hydrogen with fluorine, brom- 
ine, iodine, and chlorine, those chemi- 
cals known as the halogens. His ap 
plications of the new physics showed 
that contrary to all chemical expectation 
fluorine is really the least reactive of 
these chemicals with hydrogen 


All the 


texts and technical chemical literature 
declared the opposite, that fluorine re- 
acts much more easily than the other 
elements, chlorine, bromine and iodine. 

Here was a clean-cut test of Dr. 
Eyring’s methods. From Germany 
through experiments performed by Dr. 
H. Von Wartenburg of Danzig came 
the verification. He prepared pure 
fluorine and pure hydrogen and found 
that they would not react at room tem- 
perature. This is what Dr. Eyring pre- 
dicted and now textbooks that state the 
contrary are out of date. 


Mathematics of Heavy Hydrogen 


To the problem of separating ordinary 
hydrogen from the heavy weight hy- 
drogen discovered a year ago, Dr. 
Eyring’s latest developments of quantum 
mechanics are applied. This work is 
not yet announced and will be published 
in a forthcoming issue of the Proceed- 
ings of the National Academy of 
Sciences. At the Bureau of Standards in 
Washington Dr. E. W. Washburn found 
recently that when electric current 
breaks down water into hydrogen and 
oxygen gas, the first hydrogen given off 
is almost all lighter hydrogen or the 
wellknown isotope of mass one. The 
double weight hydrogen isotope of mass 
two is given off practically not at all in 
the early stages of electrolysis. Dr. 
Eyring has shown that this is a necessary 
consequence of his method of calculat- 
ing the speed of chemical reactions when 
applied to surfaces such as those of the 
electrodes through which the electricity 
is applied to the water. 

In his prize paper delivered to the 
American Association, Dr. Eyring ex- 
tended his methods to organic chem- 
istry. Bromine might be added to an 
organic molecule, butadiene, by two al- 
ternative methods. Dr. Eyring cal- 
culated which of these methods occurred 
more easily. His result indicates that 
the addition occurs in that manner which 
experiments by organic chemists had 
showed to be that actually occuring. But 


(Turn Page) 
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lations that the reaction should not occur 
at ordinary temperatures when only the 
gaseous substances are present. He there- 
fore concludes that the reaction which 
commonly occurs must be accelerated by 
other substances present, either by sol- 
vents or by impurities in the two com- 
pounds, which are known as catalysts. 

Catalysts or “parson chemicals” play 
extremely important roles in many in- 
dustrial chemical processes, being key 
or trigger substances in hydrogenation, 
fixation of nitrogen and many other pro- 
cesses even though they do not partake 
in the reactions themselves. The theo- 
retical pencil-and-paper work of Dr. 
Eyring therefore promises to illuminate 
some of the mysteries in this field of 
chemistry. Dr. Hugh S. Taylor, head 
of Princeton's chemistry department, has 
fitted Dr. Eyring’s theoretical work into 
an extensive program of chemical ex- 
ploration that is now in progress. 

Dr. Eyring was bo-n in Mexico of 
American parents and while an Amer- 
ican by heritage and training he is find- 
ing it necessary to take legal steps to 
acquire American citizenship. He is 
married and has one child. Chemistry 
is his recreation as well as his vocation. 

He was trained as a mining engineer 
at the University of Arizona, received 
his Ph. D. in chemistry in 1927 at the 
University of California, spent 1929-30 
at the University of Berlin as National 
Research fellow, then returned to the 
University of California as an instruc- 
tor under the famous Dr. G. N. Lewis. 
He has been research associate and as- 
sistant professor at Princeton since Sep- 
tember, 1931. 
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ANTHROP 


Man Had Toothache 
50,000 Years Ago 


AN'S prehistoric ancestor, Nean- 

derthal Man of 50,000 years ago, 
must have had toothache, too. Evidences 
of dental decay and impacted teeth dat- 
ing that far back are described by Dr. 
Bernhard Wolf Weinberger, dentist of 
New York City. 

The earliest dentists used some of 
the same materials, such as gold and 
silver, and some of the same type of in- 
struments that are now used in dentistry. 
Pre-Inca Indians sought for means of 
preserving the individual tooth when it 


while Old 


was diseased or decayed 


World dentists seem only to have been 
interested in supplying missing teeth. 
\ Lette Ja 7, 1933 


PHYSICS 


Millikan and Compton Debate 


Cosmic Ray Facts and Theories 


Leaders in Physics Agree About Most of Experiments But 
Uphold Different Theories Concerning Strange Radiation 


WO OF America’s leading physicists, 

both Nobelists, discussed facts and 
theories about cosmic rays before the 
American Association for the Advance- 
ment of Science. 

About most of the experimental facts 
they agreed. About the deductions from 
thousands of experiments performed by 
scores of investigators ranging the 
world, they largely disagreed. 

Dr. Robert A. Millikan, of California 
Institute of Technology, upheld st:ongly 
as a fact his conclusion that the cosmic 
rays that enter the earth’s atmosphere are 
photons, like X-rays and gamma radia- 
tions of the same family as light and 
heat. 

Dr. A. H. Compton, of the University 
of Chicago, found ‘‘no way of reconcil- 
ing the data with the hypothesis that 
any considerable portion of the cosmic 
rays consists of photons.’’ He concludes 
that cosmic rays come from outer space 
as high speed electrified particles, either 
negatively charged electrons or positively 
charged protons. 

As to what causes the discharging of 
the sensitive electrical instruments used 
in detecting the effects of cosmic radia- 
tion, Drs. Compton and Millikan agree. 
Very energetic electrified particles pro- 
duce the effect, but whereas Dr. Comp- 
ton considers them the original rays, 
Dr. Millikan advanced evidence that 
they are secondary radiation produced 
in the earth’s air by photons smashing 
into the hearts of air atoms. 

X-ray Similarity 

To account for the very penetrating 
radiations that Dr. Millikan and others 
have observed in the depths of lakes, 
Dr. Compton countered with the sugges- 
tion that electron cosmic rays produce 
photons in the earth’s atmosphere just as 
electrons striking an X-ray tube target 
produce X-rays. 

His argument fell in line with ex- 
perimental evidence for a new process 
of ionization presented to the same ses- 
sion by Dr. Gordon L. Locher, a Na- 


tional Research fellow at the Bartol Re- 
search Foundation, near Philadelphia. 
X-rays are produced in the gas of a de- 
tecting chamber by the passage through 
of swiftly moving particles like elec- 
trons, according to Dr. Locher. 

Reporting the results of airplane 
flights this past summer in the United 
States, Canada and Peru, at altitudes up 
to twenty-one thousand feet, Dr. Milli- 
kan explained that a new type, very 
sensitive, recording electroscope devel- 
oped with Dr. H. Victor Neher showed 
differences in cosmic ray readings at 
high altitudes that may possibly be 
explained by a new cause, a modifica- 
tion of the earth’s electrical field con- 
nected with some secondary influence of 
sunlight. Changes in the earth's negative 
electric field such as occur between day 
and night would change the resistance 
to the inflow of the secondary negative 
particles generated by the cosmic rays. 
But the rays that get down to sea level 
are so hard that the earth’s electrical 
field would not affect them. This fits in 
with a lack of significant latitude varia- 
tion in cosmic ray readings made at sea 
level by Dr. Millikan and others re- 
cently and in past years. 


Magnetism Blamed 


Dr. Compton and his associates in a 
world-wide survey during the past 
eighteen months found larger variations 
with latitude in cosmic ray intensities 
on the tops of high mountains. This 
he attributes to the effect of the mag- 
netic field of the earth, since the 
earth's magnetism would theoretically 
keep electrified-particle cosmic rays from 
reaching the equatorial regions where 
the Compton experiments show cosmic 
rays to be less. 

As to the energies of cosmic rays, 
there is difference of opinion. Dr. Mil- 
likan cited the experiments of his col- 
league, Dr. Carl D. Anderson, to show 
that observed cosmic ray energies lie 
largely below five hundred million volts 
and that less than a tenth reach the bil- 
lion volt range. (Next Page) 
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Dr. Compton advanced an energy of 
seven billion volts for the electron cos- 
mic rays that are so feeble as not to 
reach the equator, and he set thirty bil- 
lion as the figure for a more penetrating 
component of high speed electrified 
particles. The high energy portion is 
not affected by the earth’s magnetic field, 
Dr. Compten held. 

As to the way in which cosmic ray 
effects vary with increase in height over 
the earth’s surface, there is little dif- 
ference in the experimental results, but 
both Dr. Millikan and Dr. Compton see 
the experiments bolstering up their 
theories. 

The question of the origin of the 
cosmic rays, a moot question upon which 
there is little experimental evidence ex- 
cept the fact that they come from outer 
space, was left for future meetings. 
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Discovery Doubles Number 
Of Known Be-Type Stars 


ISCOVERY of 236 stars in the 

northern Milky Way with layers 
of glowing hydrogen surrounding them 
was announced to the American As- 
tronomical Society by Dr. Paul W. Mer- 
rill and Cora G. Burwell, of the Mt. 
Wilson Observatory. 

These are known as type Be stars, and 
are especially interesting to astronomers 
because of some of their peculiar prop- 
erties. The Mt. Wilson astronomers have 
been making a search for them, using 
the spectroscope to study the lines in the 
stars’ spectra. As a result the total of 
known Be stars has been raised to 408. 
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X-RAYS GIVE PLANTS 
Prof. Charles A. Shull of the University of Chicago gave sunflower seedlings varying 


doses of X-rays, and found that they stimulated growth. 


PLANT PHYSIOLOGY 


Growth of Plants Stimulated 
By Proper X-Ray Treatment 


} apie can cause plants to grow 
faster, blossom earlier, form more 
chlorophyll, and in general speed up 
their life processes. But if they get too 
much of a dose of the rays, they become 
cripples. 

This in brief summary is what Prof. 
Charles A. Shull of the University of 
Chicago has found in experiments which 
he reported before the meeting of the 
American Society of Plant Physiologists. 

Prof. Shull exposed corn, wheat, oats 
and sunflowers to X-rays for periods of 
from one to five minutes inclusive, un- 
der screens to take out the harmful parts 
of the X-ray spectrum, and also for ten 
minutes without the benefit of screen- 
ing. He compared the growth of these 
planets with ‘‘control’’ plants that were 
not X-rayed at all. 

All the rayed plants except the ten- 
minute lot apparently were sumulated by 
the treatment. In some cases they became 
juicier, or more succulent, as well as 
larger. In corn a considerable increase 
of the green food-making substance, 
chlorophyll, was noted, running from 
20 to 60 per cent. above the controls. 
X-rayed seeds carried on their respira- 
tory processes with greater energy, the 
data indicating from 30 to 50 per cent. 
increase. 

The three-minute treatment seemed 
to be most beneficial especially in the 
case of the sunflowers. Pots of the young 
plants ranged side by side mark off 
a curve with the graduated heights of 





“PROSPERITY CURVE” 


Figures on pots indicate 


number of minutes’ raying. Ten minutes, unscreened, hurt the plants; shorter ex- 


posures helped. 


their tops: good at one minute, best at 
three, not so good at five, and disastrous 
for the ten-minute treatment without a 
screen. The plants were in bud at about 
the same time, but the three-minute 
group blossomed first. 

The condition of the ten-minute 
group indicated emphatically the effects 
of too much of a good thing. It was 
badly burned, and pocked all over the 
leaves, as though with a mosaic disease. 
The leaves were irregularly lopsided, an 
effect not observed at all in the plants 
given shorter rayings under screens. 
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VETERINARY MEDICINE 


Conquest of Distemper 
May Protect Fur-Bearers 


OMPLETE success in protecting 

dogs and other animals against dis- 
temper is claimed in the final report of 
“The Field’ Distemper Council, of 
which the Duke of Portland is president, 
as the result of ten years’ research in 
England. 

A virus, a vaccine, and an anti-serum 
have been produced, and a healthy dog 
can be given lasting protection against 
distemper infection by the inoculation 
of vaccine followed a fortnight later by 
one of virus. If the anti-serum, used 
alone, is given sufficiently early in the 
disease, it will lessen the severity of an 
attack of distemper. 

A survey of the results with the vac- 
cine-virus method showed that, where 
exposure to infection was certain, the 
incidence of distemper among 650 fox- 
hounds belonging to 23 hunting packs 
was only 1.4 per cent., and the death- 
rate 0.3 per cent. Without inoculation 
the incidence among young foxhounds 
in England is nearly 100 per cent., and 
the deathrate frequently 50, and some- 
times more than 75 per cent. 

As true distemper has recently been 
found to occur among fur-bearing ani- 
mals related to the dog, such as the sil- 
ver fox, or to the ferret, such as fitch, 
mink, and fisher, these methods will 
have immediate value where these ani- 
mals are farmed. 

Science News Letter, January 7, 1938 
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CHEMISTRY 


World’s Heaviest Water 
Exhibited on Scales 


HE WORLD'S heaviest 

shown to scientists at the meeting of 
the American Association for the Ad 
vancement of Science in Atlantic City 
Two flasks of water were exhibited on 
a sensitive weighing balance and the 
for themselves that one of 
was heavier than the other. 


water was 


visitors saw 


them 


The U. S. Bureau of Standards at 
Washington where this heavy water was 
obtained under the direction of Dr. E. 
W. Washburn, head of the chemistry 
section, sent the exhibit. Scientists have 
realized that kinds of 
water, one lighter than the other, only 
since the discovery about a year ago of 


there are two 


an isotope or atomic form of hydrogen 
that has an atomic mass practically twice 
that of the more prevalent sort of hy- 


drogen 


In nature of about 30,000 
atoms of hydrogen is double weight. It 


was discovered at the Bureau of Stand 


one oul 


ards that when water is broken into hy 
drogen and oxygen by passing an elec 
tric current through it, the hydrogen 
gas given off contains more of the light- 
er or isotope one hydrogen than normal. 
When this light hydrogen is burned it 
produces a water of lower specific grav- 


ity than the water of nature. 


But the chemists found that the water 
left in the electrolytic cells contained in- 
creasing amounts of the heavy-weight 
hydrogen as the electrolysis continued. 
It is possible to secure in this way 
is one part in a 
heavier than ordinary water. Later the 
obtain 


water that thousand 


government chemists hope to 
by the same method water that is even 
heavier 


News Letter, January 7, 1933 


Though Dead, Plant Roots 
Continue to Drink Water 


R' MOTS of plants do not need to be 


alive in order to take in water. Ex- 


periments still further shattering the 
broken theory of vital activity’ or 
pumping by roots were reported to 


the American Society of Plant Physiolo 
gists by Dr. Paul J]. Kramer of Duke 
University 

Dr. Kramer killed the roots of potted 


heating them, but did so in 


r | 
P ints Dy 


such a manner as to leave the green 
tops still alive and demancing water. 
Then he supplied water to the dead 
roots. He found by careful weighing 
that the roots still took in water, though 
not at as high a rate as they did while 
they were alive. This decrease however, 
he ascribed to partial injuries to the up- 
per parts of the plants by the root- 
killing process. 

When a vacuum pump was attached 
to the stems of plants from which the 
tops had been removed it was found 
that water passed in more rapidly from 
the soil through dead than through liv- 
ing root systems. The reduction of the 
moisture content of the soil brought 
about by living and by dead roots at- 
tached to a vacuum pump was approx- 
imately the samie. 

“Since in these experiments water was 
so readily absorbed through dead roots 
it seems that the importance of the role 
played by the living cells of roots in ab- 
sorption has been over-emphasized,”’ Dr. 
Kramer concluded. ‘It appears that the 
intake of water by transpiring plants is 
due largely to the tension or negative 
pressure developed in the hydrostatic 
system by the removal of water in tran- 
spiration and other processes. It is prob- 
able that the tension produces a purely 
physical gradient of decreasing pressure 
between the water in the soil and the 
water in the xylem vessels and it is large- 
ly as a result of this gradient that water 
moves from the soil into the roots.” 
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Old Process Improved 
To Enlarge Photos Better 


A’ IMPROVED revival of the old 
wet collodion process photo- 
graphic plates promises to make avail- 
able to scientists and photographers en- 
largements that do not lose sharpness 
and detail. 


Dr. Allan F. Odell, chemist with the 


duPont Viscoloid Co., reported the 
method to the American Association 
for the Advancement of Science. He 


has perfected a method that develops in 
35 to 90 minutes contrasted with 6 to 48 
hours necessary before. Many plates and 
films can be processed simultaneously 
whereas the old method handled one 
plate at a time. In the process of physi- 
cal development used, the silver for the 
image is obtained from the developer 
solution and not from the plate. 
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GEOLOGY 


Earth Had Glacial Age 
Billion Years Ago 


HEN LIFE on the earth was very 
young, in the Proterozoic Age, 
which was perhaps from two-thirds of a 
billion to a full billion years ago, the 
planet was already chilly enough at 
times to support a full-fledged glacial 
epoch. 
Evidence to this end was presented in 
a paper sent to the Geological Society 
of America by Dr. A. N. Tchurakov, 
Leningrad geologist. Dr. Tchurakov has 
found, in the southern part of Middle 
Siberia, an area of about a quarter of a 
million square kilometers, in which 
rocks of Proterozoic Age contain erratic 
pebbles and boulders which in his opin- 
ion represent glacial materials rafted and 
dropped there by icebergs when that 
land was part of the sea bottom. 
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PUBLIC HEALTH 


“Flu” Epidemic Expected 
To End in January 


HE INFLUENZA outbreak is ex- 
pected to end in January. Although 
an enormous increase in the number of 
cases was reported from state health of- 
ficers throughout the country to the U. S. 
Public Health Service for the week end- 
ing December 24, health authorities be- 
lieve that the end is now in sight. 

The epidemic has about reached its 
height in Washington. New England 
will be the last section to feel the out- 
break, which should be over even there 
by the end of January. Subsequent out- 
breaks of milder intensity may follow, 
but the major one, which started on 
the West Coast early in November and 
worked its way across the South and now 
is reaching northern states, is about 
played out. 

For the week ending December 24, 
the latest for which figures are available, 
a total of 123,138 cases was reported. 
This is more than three times the num- 
ber recorded the preceding week. 
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Astronomer Suggests 
New Earth Origin Theory 


HE EARTH and the moon were born 

out of the parent spiral nebula that 
fathered not only the sun but all the 
other stars of the Milky Way, is the sug- 
gestion of Dr. Harlow Shapley, of Har- 
vard, made at the meeting of the Ameri- 
can Association for the Advancement of 
Science. This scrapping of the most 
widely accepted theories of the origin 
of the earth and other planets of the 
sun’s family is sure to create great in- 
terest and fresh thought among astron- 
omers. 

The Shapley theory makes the moon, 
planets and sun all the same age, the 
progeny of a ‘secondary swirl or eddy 
of the parental spiral nebula out of 
which the local galaxy or Milky Way 
may be supposed to have generated.” 
The conventional theory is that the earth 
and planets were born when a passing 
star pulled matter like gaseous taffy out 
of the sun, and some have theorized that 
the moon was cleaved off the earth at an 
even later time. 
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Diphtheria Protection 
Should be Given First 


IVE CHILDREN toxoid to build 

up their resistance to diphtheria 
before vaccinating them against small- 
pox, is the advice suggested by studies 
of Dr. Charles Armstrong of the U. S. 
Public Health Service. This should 
make the reaction to the smallpox vac- 
cination comparatively mild and should 
avoid such complications as postvacci- 
nation encephalitis. 

Furthermore, diphtheria is now a 
greater hazard to children in the United 
States than smallpox, so it would seem 
logical to protect against it first. In re- 
cent years the diphtheria death-rate has 
been 70 times as high as the smallpox 
death-rate in this country. 

Dr. Armstrong's studies of postvacci- 
nation encephalitis, a serious complica- 


tion which has appeared in recent years, 
led him to advise that all first vaccina- 
tions should be done in infancy, in or- 
der to avoid the encephalitis. 

His latest studies seem to show that 
the defensive mechanism which is called 
into play by vaccination or immuniza- 
tion needs a certain amount of prelim- 
inary exercise before it is equal to cop- 
ing with the smallpox vaccine. Diph- 
theria toxoid apparently furnishes this 
exercise without causing encephalitis. 
Therefore Dr. Armstrong believes that 
the first vaccination in children over one 
year of age should follow and not pre- 
cede immunization against diphtheria or 
some other disease for which the im- 
munizing agent is inanimate. 
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PLANT PHYSIOLOGY 


Poison Gas Stimulates 
Plants to Form New Roots 


ARBON MONOXIDE, notorious as 

a poisoner of incautious motorists 
who start engines in closed garages, can 
play an opposite and beneficial role for 
propagators of plant cuttings. It has a 
specific action on plant tissues, causing 
them to sprout new roots in shorter 
time, or even to produce roots where 
otherwise no roots would grow at all. 

Researches by which this fact was 
demonstrated were reported before the 
physiological section of the Botanical 
Society of America by Drs. P. W. Zim- 
merman, William Crocker and A. E. 
Hitchcock of the Boyce Thompson In- 
stitute for Plant Research. 

A wide variety of plants, both woody 
and herbaceous, were tried, Among 
others were tobacco, marigold, balsam 
and hydrangea. New roots were induced 
to form on young po-tions of the stems 
of all plants tried, and on three of them 
roots even formed on the leaves. 

In addition to stimulating the forma- 
tion of entirely new roots, the gas also 
spurred into vigorous activity the al- 
ready existing beginnings of roots in 
twenty different plant species. 

The gas was effective over a wide 
range of concentrations ranging from 
0.05 per cent. to 50 per cent. The time 
of exposure necessaty to induce the re 
sponse varied with the species from two 
days to twenty. 

Three other gases, acetylene, propy- 
lene and butylene, have been found ef- 
fective for inducing roots to form some- 
what as reported for carbon monoxide 
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One-Way Light Reveals 
Viruses to be Rod-shaped 


OR THE FIRST time, evidence on 
F ine possible shape of the active par- 
ticles in the filtrable viruses that cause 
such diseases as smallpox, yellow fever, 
hog cholera and plant mosaics was 
placed before a scientific body, when 
Drs. William N. Takahashi and T. E. 
Rawlins of the University of California 
presented their report to botanists at- 
tending the meeting of the American 
Association for the Advancement of 
Science. 

If the invisible, filter-passing parti- 
cles in these viruses have the shape of 
tiny rods, the two researchers reasoned, 
they should present a bright appearance 
if light waves arranged all in one direc- 
tion fall on them at the proper angle. 
Accordingly, they directed a beam of 
polarized light, in which all wave-fronts 
are parallel, upon a solution of a virus 
flowing from a small tube. The solution 
did present a bright appearance, con- 
firming the experimenters’ hypothesis. 
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ENTOMOLOGY 


Insects’ Blood Coagulates 
Like That of Man 


HE BLOOD of 

widely different from the blood of 
man and the other backboned animals 
in appearance and makeup, has at least 
one thing in common: it coagulates or 
clots. At the meeting of the Entomo- 
logical Society of America, Dr. J. 
Franklin Yeager and Dr. Harry H. 
Knight, of lowa State College, pre- 
sented data on their experiments with 
blood samples from 47 different species 
of insects. 

Their method was to put a drop of 
insect blood into a drop of oil on a 
glass slide, and then observe changes 
through a microscope. The blood of 
different insect species displayed wide 
differences in behavior, they found. 
Some species have blood that coagulates 
in its plasma, or fluid part; while the 
blood of others shows only blood cell 
coagulation. Still other species have 
blood that will hardly coagulate at all. 
The two experimenters were unable to 
trace a correlation between blood coagu- 
lation behavior and classification of in- 
sects, or between coagulation and stage 
of development in any given line. 
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Bright Stars in January 


Though There is a Dearth of Visible Planets, Nine Stars 
Of First Magnitude Invite Attention to the Evening Sky 


By JAMES STOKLEY 


ANUARY always brings a glorious 

display of stars in the evening sky. 
Even though the year is starting out with 
a singular dearth of visible planets, ex- 
cept later in the evening and in the early 
morning, the nine first magnitude stars 
that can now be seen after dinner well 
warrant more than a passing glance 
skywards. 

As you look to the south, at perhaps 
nine o'clock, you will probably first no- 
tice Orion, most magnificent of the con- 
stellations. Orion is easily identified. 
The three stars that form the heavenly 
warrior’s belt, though not of the first 
magnitude, are his unmistakable trade- 
mark. Above and to the east of the belt 
is Betelgeuse, a reddish star of the first 
magnitude, while below, directly op- 
posite Betelgeuse, is Rigel, also of the 
first magnitude. 

Slightly higher than Orion and more 
to the west is a very red star, Aldebaran, 
which marks the group of Taurus, the 
bull, with which Orion is supposed to 
be fighting, according to the old pic- 


tures. Below Orion is another brilliant 
star; in fact, it is the brightest in the 
sky. This is Sirius which marks the 


constellation of Canis Major, the greater 
of the two dogs that accompany the war- 
rior. The other dog, Canis Minor, is 
farther to the east. Its lucida, or bright- 
est star, is Procyon which is only slightly 
inferior to Sirius. 

High and a little to the 
north of the zenith is the second bright- 
est star now visible, Capella, in Auriga, 
the chanioteer. C apella is the third most 
brilliant star ever seen from this lati- 
tude and the fifth in the entire sky. Be- 
sides Sirius, it is exceeded by Canopus 
and alpha Centauri, two stars that can 
only be from southern countries, 
and Vega, which will come into the eve 
ning sky in April. 

Now look below Auriga to the east. 
There you will see two bright stars, one 
of which is of the first magnitude. The 
brighter star is Pollux, one of the twins, 
The fainter star is his brother, 


overhead 


seen 


Gemini 


Castor. Still lower in the east is a star 
group almost as familiar as the Great 
Dipper. This is the Sickle, part of the 
constellation of Leo, the lion. The Sickle 
is now placed with its handle down- 
wards and to the right, and the blade 
curv.ng upwards and to the right. Bril- 
liant Regulus is the end of the handle. 

The stars mentioned are eight of the 
nine first magnitude stars now visible in 
the evening sky, and they will remain 
with us for several months to come. The 
ninth, which is now about to leave us 
until the summer, is Deneb in Cygnus, 
the swan. Low in the northwest it may 
be seen, even after the rest of the con- 
stellation has vanished beyond the hort- 
zon. In the early part of the evening 
you can see most of the ‘Northern 
Cross,” of which it marks the head, 
standing upright in the west. 

Planets Rise Late 

No planets are to be seen during the 
earlier part of the evening this month, 
and none are shown on the maps, which 
represent the appearance of the sky 
about 10 p. m. on the first, about 9 
p. m. on the fifteenth and about 8 p. m. 
on the thirty-first. However, if Mars 
were but a little farther west, it would 
manage to get on the map. It is now 
in the constellation of Virgo, next to 
Leo, in which it rises above the eastern 
horizon about ten o'clock in the middle 
of the month. By midnight it is well 
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up in the eastern sky and its steady red 
glow makes it easy to distinguish. It re- 
mains visible during the rest of the 
night. 

Venus appears in the eastern morning 
sky about two hours before sunrise. 
Mercury, which was visible during De- 
cember, is still to the west of the sun 
so close to it that it rises when the 
glare of morning twilight is over-power- 
ingly bright. Saturn, which was conspic- 
uous in the south during the summer 
and autumn, is similarly placed to the 
east of the sun, where it sets before the 
evening twilight fades sufficiently to al- 
low it to be seen. 

During January the moon goes 
through its phases as follows. On the 
third it was at first quarter and directly 
south at sunset. On the eleventh it is 
full, rising at sunset and remaining vis- 
ible all night. On the nineteenth it is at 
last quarter. Then it rises at midnight. 
On the twenty-fifth it is new, almost 
directly in line with the sun and there- 
fore invisible. But a day or two later 
the young crescent can be glimpsed in 
the west in the evening sky. Because of 
the dates of these phases, the evenings 
from the first of the month to about the 
sixteenth will be moonlit. 

At this time of year the astronomer, 
like other people, is inclined to look 
ahead, and see what the year has in 
store for him. Unlike last year, there is 
no promise of a total eclipse of the sun 
in an easily accessible part of the earth. 
During every year there must be at least 
two eclipses, and this year we have the 
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ABOUT TO LEAVE 
The star Deneb, low in the northwest, will soon vanish behind the horizon. 
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MOST MAGNIFICENT CONSTELLATION 
In the southern sky brilliant Orion will catch your attention first. 


minimum. Though these have little sci- 
entific interest, they should attract con- 
siderable attention in the regions over 
which they pass. It is not the fact that 
they occur in remote parts of the earth 
that deters astronomers from observing 
them, for eclipse experts have frequently 
travelled half way around the world. 
Both eclipses of 1933 are annular. That 
is, the moon is then a little farther from 
the earth than on the average, and its 
apparent diameter is a little less than 
usual. Even though it comes directly be- 
tween the sun and earth, the moon will 
not completely cover the sun. A ring, or 
“annulus,” of sunlight will remain vis- 
ible. The glare from this annulus is so 
bright that none of the phenomena of a 
total eclipse can be observed. 

The year’s first eclipse comes on Feb- 
ruary 24. The path over which the moon 
can be viewed completely surrounded 
by sunlight crosses Chile, Argentina, the 
South Atlantic Ocean, Central Africa, 
including Belgian Congo, the Sudan and 
Ethiopia, and Arabia. Over the entire 
southern half of South America, most 
of Africa and southwestern Asia, the 
inhabitants will see a partial eclipse, 
more of the sun being covered the nearer 
they are to the path of the annulus. 

The second eclipse is on August 21, 
and has a path that brings to mind the 
stories of the Arabian Nights. It starts 
in Egypt, passes over Palestine, Iraq, 
Persia, India, Siam, Borneo and -northern 
Australia. Such interesting cities as Alex- 
andria, Jerusalem, Bagdad, Calcutta and 
Rangoon are in it. The partial eclipse 
will be witnessed over most of Europe, 
except the British Isles, Spain and the 
southwestern half of France; but it will 


occur early in the morning. In central 
Europe, the sun will rise partially 
eclipsed. The partial phases will also be 
observed in northwestern Africa, and 
in most of Asia, Polynesia and Aus- 
tralia. 


To Prepare for Eclipse 


Though 1933 brings no worthwhile 
eclipses, so far as the astronomer is con- 
cerned, he will give much thought to 
eclipse preparations before the year is 
over. The next total eclipse occurs in 
1934 on St. Valentine's day and is vis- 
ible over a path crossing Borneo, 
Celebes, and several small islands in the 
South Pacific. Several expeditions will 
doubtless be located along the path, but 
the places where the eclipse can best be 
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seen are off the usual steamer routes, so 
specially chartered ships will be required, 
and a large quantity of material for 
erecting the scientific instruments will 
have to be taken along. Astronomers ob- 
serving this eclipse will probably spend 
Christmas many miles from home. 

Several comets are sure to arrive dur- 
ing 1933. One never knows when a new 
comet, rivalling in brilliance the famous 
ones of the past, may flash unheralded 
into the night or even the day sky. But 
there are numerous periodic comets that 
come back regularly. Among those ex- 
pected this year are the Pons-Winnecke 
comet, which comes every six years and 
was last seen in 1927. It was discovered 
in 1819 and has been observed on ten 
returns since then, several having been 
missed for one reason or another. The 
Giacobini-Zinner comet, which returns 
every six and two-thirds years and was 
last observed in 1926, is also scheduled 
for a 1933 visit. Its known history dates 
back to 1900. Finlay’s comet, which was 
first observed in 1886 and was last seen 
in 1926, and Wolf’s comet, which came 
last in 1925 having been discovered in 
1884, are also expected to put in an ap- 
pearance this year. 

In addition, November may bring a 
good return of the Leonid meteors) Un- 
like the conditions prevailing last year 
at the time when a nearly full moon con- 
tributed its glare to render invisible the 
fainter meteors, or shooting stars, the 
moon will be out of the way this year 
and scientists will watch the skies with 
interest. 
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Towns Change Water Supply 
To Prevent Tooth Defects 


HE FIRST two instances in the his- 

tory of dentistry of communities 
changing their water supplies in order 
to prevent a defect of the teeth of their 
inhabitants were reported by Dr. Fred- 
erick S. McKay, New York City dentist, 
to the American Association for the Ad- 
vancement of Science. 

The change has been made by two 
communities in this country in order to 
prevent the condition known as mottled 
enamel. The condition was observed 
about 25 years ago in certain Western 
communities. Recent research showed 
that it was due to the presence of fluor- 


ine in the drinking water. Wherever 
there is more than two parts per million 
of fluorine in the water, mottled enamel 
occurs, and when there is less than that 
amount, mottled enamel is absent. 
Margaret Cammack Smith at the Uni- 
versity of Arizona reproduced the mot- 
tled enamel condition in laboratory rats 
by feeding them concentrated water 
containing fluorine from one of the af- 
flicted districts. Dr. McKay pointed out 
that while it would not be ethical to 
perform such an experiment on man, the 
experiment has already been unwittingly 
performed in the commu- (Turn Page) 
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nities having fluorine-bearing water 
supplies. 

The results of the communities’ ex- 
periment will not be fully apparent for 
about six or seven years, when the teeth 
formed subsequent to the change of 
water will have erupted into the mouth. 

Areas effected have been found in 
Arizona, Arkansas, California, Colorado, 
Idaho, Illinois, Minnesota, New Mexico, 
North and South Dakota, Texas, Vir- 
ginia, Kansas, North Carolina, Oregon, 
Washington and foreign countries. 
January 7, 1933 
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PHYSIOLOGY 


Secretion From Crustacean 
Eyes Causes Color Changes 


FY’ act as glands, in certain animals 
at lea a substance that 
causes the contraction of color-bodies in 
their skins and thus controls their 
chameleon-like color changes. Experi- 
ments pointing to this hormone-produc- 
tion by eyes were reported by Prof. 
Lloyd M. Bertholf, of the University of 
Western Maryland before the American 
Society ot Zoologists. 

The animals furnishing the color- 
changing extract were crustacea, the 
great zoological family comprising lob- 
sters, crabs, crayfish and their kin. The 
hormone was found in their eye-stalks. 

The eye-stalk extract, when injected 
into the body, produced color changes 


st, sec reting 


not only in crustacea, but in frog tad- 
poles and several species of fishes 

animals far removed in the zoological 
realm from the invertebrate crustacea. 
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come a part of it. Neutrons would 
not be repelled, and would probably 
have a better chance of going in. We do 
not know enough about them yet to es- 
timate the chances; but a tolerable idea 
of the probability of penetration of a 
proton can be obtained by means of 
wave-mechanics. The chances are best 
for the lightest nuclei, which have the 
smallest charges and repulsive forces. 
Calculations by Atkinson and Houter- 
mans show that such penetrating colli- 
sions would begin to become important 
when the temperature of the gas rose 
above a few million degrees.’’ 

The rate of heat-production by atomic 
synthesis increases very rapidly with the 
temperature. In 2 gas containing hydro- 
gen, oxygen, nitrogen and carbon, all of 
which are very abundant in the stars, 
heat should be produced fast enough to 
keep the stars shining at temperatures 
of about 20 million degrees, Prof. Rus- 
sell estimates. The internal temperatures 
of most of the stars appear to be just of 
this order, and it is probable that they 
are deriving their heat supply from pro- 
cesses of atomic synthesis of this gen- 
eral nature. What supplies the giant 
stars, which must be much cooler inside, 
unless they have dense cores, is still un- 
known. 

The Russell theory is greatly strength- 
ened by a kind of energy-releasing ele- 
ment building demonstrated this year by 
Drs. J. D. Cockcroft and E. T. S. Wal- 
ton at Cavendish Laboratory, Cam- 
bridge, England. Lithium, lightest me- 
tallic element, was bombarded with pro- 
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tons or the hearts of hydrogen atoms, 
accelerated by a potential drop of 300,- 
000 volts. Alpha rays, which are helium 
nuclei, were given off with a total 
energy corresponding to 16,000,000 
volts. 

A proton evidently enters a lithium 
nucleus, produces a beryllium isotope 
which breaks up into two alpha particles. 
The energy due to loss of mass sets the 
alpha particles in very rapid motion. 
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dynamics it would necessarily have uni- 
form temperature throughout. 

Another example cited by Prof. Tol- 
man is ‘the possibility for reversible 
processes at a finite rate’’ which would 
be impossible under classical theory. 

The ordinary principle of energy con- 
servation fails under relativistic me- 
chanics and Prof. Tolman holds out the 
idea that under the new thermodynamics 
“an unending succession of irreversible 
expansions and contractions which seems 
very strange from the point of view of 
classical thermodynamics” can actually 
occur. And this would happen without 
“a final state of maximum entropy” or a 
running down of the system to a dead 
level of heat. 

These extensions of relativity to heat, 
energy and motion made by Prof. Tol- 
man will sound as bizarre to those ac- 
customed to physics as now taught as 
Einstein’s new physics seemed when 
first made known to the world. 

In present the new models of the uni- 
verse possible under his new relativistic 
thermodynamics, Prof. Tolman warned 
that they were very highly simplified 
and idealized and that at best they are 
constructed to agree with the small sam- 
ple of the actual universe that is with- 
in range of the most powerful tele- 
scopes. Those reach only some hundred 
million light years. 

It is also possible, he warned, to con- 
struct a model universe that would ex- 
pand never to return. Only research of 
the future will determine whether the 
real universe is expanding and contract- 
ing indefinitely, expanding like a bal- 
loon inflated by limitless breath or act- 
ing in some unknown way. 


Science News Letter, January 7, 1933 


Scientists, recording the intensity of 
sounds in decibels, give the following 
figures: hammering on steel plate, 113 
decibels; riveter, 101; subway, 97; lion 
roaring, 87; radio loudspeaker, 81; 
church bells, 61. 
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FRENCH or German, Spanish or 
Italian, Russian, Swedish or Dutch — 
choose the language you would like 
to know, and in a few weeks you find 
yourself speaking it fluently and with 
a perfect accent. 


That is the amazing thing about 
the new way of learning languages 
—originated by the Linguaphone 
Institute— which has proved so suc- 
cessful that it is already being used 
by countless eae all over the world 
and in over 1,000 Schools and 


Universities. 


SEE HOW EASY IT IS 


You sit down in comfort in your armchair and listen to a series of records on Your Jf FF Rg 
Own Phonograph, spoken by expert native teachers. As you listen you follow in a bay ey i - | 
the illustrated key book the printed words that your teacher is using. Very soon Spanish Polish Afrikaans 
you become so sound-perfect and word-perfect that you are able to begin talking, read- —_ —. 
ing and writing quite fluently! The correct pronunciation comes naturally—because you —_— Greek 
have never heard a word wrongly pronounced. : 







Whether you wish to learn a new lan- 
guage for business reasons, for travel or 
for a better understanding of literature, 
science and the arts, you will find that 
the quickest, easiest and most interesting 
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Write Today for Descriptive Literature 


way, is by Linguaphone. Write today 
for the FREE folder which gives you 
full details and will show you how you 
can speak any foreign language like a 
native. 
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ASTRONOMY 





Time Studies Suggest Distance 
To Europe Varies With Moon 


EGARDLESS of the state of British- 

American amity, the distance be- 
tween the United States and England ap- 
pears to vary each day as the moon 
moves across the sky. If the hypothesis 
advanced to the American Astronomical 
Society by Dr. Harlan T. Stetson, di- 
rector of the Perkins Observatory at 
Delaware, Ohio, and Alfred L. Loomis, 
of the Loomis Laboratory, Tuxedo, 
N. Y., is correct, the change in distance 
is about 63 feet. They make this sugges- 
tion to account for surprising variations 
in British and American time which 
have been uncovered by Mr. Loomis’ re- 
searches. 

With what is probably the most com- 
plete installation of the latest type of 
precision clocks in the world, and auto- 
matic radio sets to record time signals 
from a number of national observatories, 
he has found that the times do not agree. 
Even when the corrections published by 
the British Admiralty for their time sig- 
nals from the radio station at Rugby, 
and those of the Naval Observatory for 
the Annapolis signals, are applied, there 
is still a slight difference, often as much 
as a tenth of a second, between them, 
despite the fact that both are correct. 


The time is determined at both places 
by observing the instant that a star 
crosses the meridian. Therefore, if the 
two observatories are shifting slightly in 
longitude, the star will cross slightly 
early when it is west of the average, and 
late when it is to the east. In the ab- 


sence of any other satisfactory explana- 
tion, Dr. Stetson and Mr. Loomis have 
adopted the idea that such a shift does 
take place. It does not matter whether 
either one or both of the observatories is 
moving; it is the distance between them 
that produces the effect. 

The Loomis-Stetson hypothesis to ex- 
plain this variation in step with the 
moon's position is that there is a nat- 
ural stretching or shifting in the earth’s 
crust, within its elastic limits, which 
would yield and recover periodically un- 
der the stress of the moon’s gravita- 
tional pull. 

Another result of the studies is the in- 
dication that the radio wave takes twice 
as long to cross the Atlantic as would a 
beam of light travelling the same dis- 
tance. This, they believe, is due to the 
fact that the radio waves do not travel 
directly, but are reflected repeatedly 
from the Kennelly-Heaviside layer high 
above the earth’s surface. The time taken 
corresponds to some thirty such reflec- 
tions. They find that this time also varies 
with the moon's position in the sky, and 
attribute this to an actual tidal effect in 
the layer, produced by the moon’s pull. 
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The effect of marine climate on paint- 
ings and art objects is being investigated 
by the International Museums Office, 
with a view to knowing the best pre- 
cautions against damage in overseas 
transportation. 
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Sea-Cows 


LORIDA real estate is a great subject 

for the ribald jest of the skeptical. 
But the favorite joke about selling sea 
bottom to the unsuspecting investor may 
some day fall flat. The bottorn of the sea, 
or at least of the shallow lagoons and 
river mouths, has some promise; if not 
as building lots, at least as cattle pas- 
ture. Sea-cow pasture, anyway. 

In the warm streams around the coasts 
of Florida there grows a plant called 
locally ‘‘manatee grass,"’ a favorite pas- 
ture of the manatee, or sea-cow. A great 
lubberly creature is the sea-cow, not a 
fish, but a mammal that has taken to 
water and developed flippers instead of 
legs, like the walrus and the whale. She 
is valuable for both flesh and oil, and 
possibly also for leather. Chemical analy- 
sis of the manatee grass shows it to be 
richer in food value than alfalfa. Sea- 
cow ranching seems to be a really dis- 
tinct possibility, for the animals are both 
stupid and tractable, and it is possible to 
impound the shallow waters in which 
they browse. 

Sea-cows evidently were known to 
the mariners of early modern times, 
whose accounts, losing nothing in the 
telling, were further magnified by 
credulous authors who traveled by arm- 
chair route. An old wood-cut shows a 
very literal “‘sea-cow,” with formidable 
horns, a belligerent eye, and a mouth 
opened wide in a ferocious bellow. The 
accompanying text states that “The Sea- 
Cow is a huge Monster, strong, angry, 
and injurious,” which, to anyone who 
knows the real manatee, is a most un- 
truthful slander. 
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The moon reflects only about one- 
fourteenth of the sunlight falling on it. 
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in the hydrogen molecule was fol- 


lowed by London’s suggestion that 
the same method applied to two 
approaching molecules would lead 
to an activation energy which might 
well explain at least some of the ob- 
served activation energies. It is, per- 
haps, well to consider what is meant by 
an activation energy. A reaction be- 
tween two molecules can only occur dur- 
ing the rare cataclysmically violent en- 
counters in which a particular atom be- 
ing so near a new one is as apt to de- 
part with the new partner as to return 
to the old one. This unusual situation is 
called the activated state and the energy 
with which they must collide is the 
activation energy. To calculate the 
activation energy involves a knowledge 
of the energy with which pairs of atoms 
are held together. The suggestion that 
the spectra of diatomic molecules would 
suffice for the evaluation of these quan- 
tities was embodied in a paper by Eyring 
and Polanyi. In this paper the activa- 
tion energy calculated for the conver- 
sion of para-hydrogen to the equilibrium 
mixture was found to approximate close- 
ly the experimental findings. Calcula- 
tions of a later paper indicated correctly 
the particular mechanism by which the 
various halogens react with hydrogen. 
The reaction of hydrogen and fluorine 
is particularly interesting because of the 
frequent statements in the literature that 
the reaction proceeds even at very low 
temperatures. The calculations indicate 
it is really the least reactive of the 
halogens and is only able to react at or- 
dinary temperatures after a chain has 
been started by a catalyst or some dis- 
sociating agent. The large amount of 
heat released by the reaction of even a 
few atoms, however, makes an explosion 
extremely probable. The method also 
enables us to eliminate as extremely im- 
probable certain proposed mechanisms in 
the hydrogen, chlorine photochemical 
reaction. A satisfactory picture of the 
catalytic conversion of ortho- to para- 
hydrogen at a surface has been obtained. 
The concentration of the heavy hy- 
drogen isotope in water by electrolysis is 
a necessary corollary from this point of 
view arising from the lower zero point 
energy of the adsorbed heavy isotope. 
We thus bring to a new problem a rea- 
sonable certainty of the essential cor- 
rectness of a method which in view of 
the approximations might otherwise be 
open to rather serious doubts. It is to 
be emphasized that all of these results 


and those to follow involve no assump- 
tions not introduced in the original 
paper of the series, and that qualitatively 
the conclusions are even largely in- 
dependent of these assumptions. 

The question as to why bromine adds 
to the first and fourth carbon atoms of 
butadiene (with the consequent disap- 
pearance of the two end double bonds 
and the appearance of a double bond be- 
tween carbon atoms two and three) has 
long been a question for speculation. 
Our calculations show that 1,4 addition 
should proceed with an activation 
energy roughly 10 kilo calories less than 
1,2 addition and that the former com- 
pound even when formed is more stable 
than the latter by almost as many calor- 
ies. Thus 1,2 dibrombutadiene even if 
formed would rearrange at moderate 
temperatures to the 1,4 compound. The 
same calculations for hydrogen instead 
of bromine indicate that homogeneous 
hydrogenation can only proceed at a 
very much higher temperature than 
bromination so that the results will prob- 
ably be impossible of experimental 
verification because of alternative poly- 
merization reactions. Similar calcula- 
tions indicate that so far as we may 
judge by energy considerations a satis- 
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factory picture of the benzene ring is 
obtained by regarding six of the twenty- 
four valence electrons on the carbon 
atoms as paired with the six electrons of 
the hydrogen atoms. Twelve more form 
six single bonds between carbon atoms 
and the additional six electrons by rapid- 
ly oscillating between all the possible 
ways of forming bonds between them 
provide approximately the additional 
binding energy observed. ‘The activa- 
tion energy for the hydrogenation of 
such a benzene molecule is then cal- 
culated in the manner previqusly out- 
lined. 

There is thus accumulating an em- 
pirical foundation for the method more 
compelling than that which may at pres- 
ent be adduced from strictly theoretical 
considerations. The qualitative correct- 
ness in all cases of the calculations in- 
dicate that it is a surprisingly powerful 
tool with which to attack the almost end- 
less variety of problems of chemical 
mechanism. 
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Manufacturers of incandescent lamps 
turn Out approximately 3,000 kinds, in- 
cluding many unusual designs made only 
on special order. 


Economic Revolution Seen 
As Atom Releases Energy 


HE BEGINNING of an economic 

revolution is seen by Prof. Bergen 
Davis, Columbia University physicist, in 
the successful extraction of energy from 
the heart of the atom that has been ac- 
complished within the past year. 

When Dr. J. D. Cockcoft and E. T. 
S. Walton at Britain’s Cavendish Lab- 
oratory this spring smashed the lithium 
atom and obtained 16,000,000 electron- 
volts energy for an input of only a few 
hundred thousand electron-volts, this 
was a landmark in the conquests of 
physical science, in Prof. Davis’ opin- 
ion. 

In delivering the vice-presidential ad- 
dress in physics before the American 
Association for the Advancement of Sci- 
ence, Prof. Davis predicted that the 
younger physicists listening to him may 
see and take part in a remarkable revo- 
lution in physical science and in industry. 


“Enormous stores of energy will be 


made available and mankind will be 
largely relieved from physical toil,” he 
declared. 

“The methods of using this nuclear 
energy are not yet developed, but new 
discoveries will be made,” Prof. Davis 
said. “The difficulties will be rapidly 
overcome. One might imagine the fol- 
lowing hypothetical process. The bom- 
bardment of aluminium by alpha-parti- 
cles gives high energy protons. The 
bombardment of lithium by protons 
gives high energy alpha-particles. By 
bombarding a mixture of aluminium and 
lithium with protons the future physicist 
may start a process similar to but much 
more intense than the more familiar 
thermite reaction. The mixture in a cer- 
tain sense is an explosive mixture. It 
contains within itself the possibility of 
maintaining the action if it is once 
started.” 

Science News Letter, January 7, 1938 
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* First Glances at New Books 


General Science 
THE NATURAI 
Bavink, transl. by 


SclENCES—Bernhard 
H. Stafford Hatfield 
Century, 683 p., $7.50. The world 
is again seeing men who are bold 
enough to take all knowledge to be their 
province. Here is a German who can 
sum up all present learning without ap- 
pearing oppressively learned, and who 
can philosophize about it aferwards 
without talking like a professor of phi- 
losophy He invokes religion with- 
out being nervously apologetic about it, 
and winds up his book with a fine emo- 
tional flourish like a coda of one of the 
three composers who, he says, can come 
closer to solving the eternal riddle of 
good against evil than any philosopher: 
Bach, Beethoven and Brahms. 
, January 7, 1933 


Vews Letter 


science 


Entomology 
THI BOOK OF 
BEETLES 


AMERICAN’ Boys’ 


Bucs, BUTTERFLIES AND 
Dan Beard- Lippincott, 365 p., $3. 
The Master of all American Scoutmast- 


ers sets forth, lit with flashes of humor 
ind leavened with bits of philosophic 
idea-leading, a lot of interesting lore 
about three insect groups which boys are 
apt to find interesting. The line draw- 
ings are his own, too—and Dan Beard 
can draw! 


Scrence 
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Medical Economics 


A COMMUNITY MEDICAL SERVICE 
ORGANIZED UNDER INDUSTRIAL AUS- 
PICES IN ROANOKE Rapips, NorTH 
CaROLINA—I. S. Falk, Don M. Gris- 
wold and Hazel I. Spicer—University of 
Chicago Press, 105 p., 90c. One of the 
last publications of the Committee on 
the Costs of Medical Care, before that 
organization disbanded after making its 
final report. Surveys of industrial medi- 
cal schemes such as this led the Com- 
mittee to report in favor of community 
medical centers. 
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Geology 
THERMAL SPRINGS OF VIRGINIA 


Frank Reeves—V irginia Geological Sur- 
vey, 56 p., maps, 4c. postage. This sur- 
vey presents studies of springs in the un- 
usual warm springs region of Virginia 
and West Virginia, 85 of which were 
found to have an annual mean tempera- 
ture greater than 55 degrees Fahrenheit. 
The temperature of the warmest spring 
is 105.8 degrees and the flow of the 


largest about 6,000 gallons per minute 
at a temperature which varies seasonally 
from 65 to 74 degrees. A group of three 
springs discharges more than 1,000 gal- 
lons per minute at temperatures greater 
than 95 degrees. 
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Forestry 

Forest EDUCATION—H. S. Graves 
and C. H. Guise—Yale Univ. Press, 421 
p., $2.50. To everyone who is inter- 
ested in American forestry (and all 
Americans should be), this book is at 
once an education and a challenge. It 
tells completely of what is being done 
for the education of the future custo- 
dians of our forests, and it outlines a 
program of what ought to be done that 
leaves even the best of our present ef- 
forts looking rather inadequate. But un- 
less this country is going to make up its 
mind to a future of cellulose starvation 
this challenge must be met. The study 
on which this book is based was initiated 
by the National Academy of Sciences 
and carried forward under the Society 
of American Foresters through a grant 
made by the Carnegie Corporation. 
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Speech 

CORRECTION OF DEFECTIVE SPEECH 

Edwin Burket Twitmyer and Yale 
Samuel Nathanson—Blakiston’s, 413 p., 
$3.50. This book aims not only to help 
those with speech defects but to “im- 
prove the general output of modal 
speech.” The authors give exercises, 
diagrams and pictures as well as a the- 
oretical discussion of their method, 
which is the result of years of clinical 
experience. 
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Aachantbegy Biustony 

DISTRIBUTION OF THE ABORIGINAL 
POPULATION OF MICHIGAN—W. B. 
Hinsdale—Univ. of Michigan Press, 35 
p., 65c. While this monograph deals 
specifically with Indians of one state, it 
contains much general information on 
the factors that limited and directed the 
distribution of population in aboriginal 


America. 
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Chemistry 
CHEMICAL UTILIZATION OF Woop— 
Henry K. Benson—National Committee 
on Wood Utilization, 150 p-, 15c. One 
of the most important raw materials in 
modern industrial chemistry is wood. 
Former waste products of wood are now 
being transformed by chemical research 
into a variety of products ranging from 
smokeless powder to cellophane and 
from sugar to motor fuel. Dr. Benson, 
who compiled this material while Chair- 
man of the Division of Chemistry and 
Chemical Technology of the National 
Research Council, has adequately pres- 
ented the different chemical processes 
and their products for the information 
of research and industrial workers. 
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Geology-Ecology 

ALPINE ZONE OF MrT. WASHINGTON 
RANGE — Ernst Antevs—Merrill and 
Webber, Auburn, Maine, 118 p., $2. One 
of the world’s most competent glaciol- 
ogists sums up in a compact pocket-size 
little volume all the essential knowledge 
about one of the most interesting of the 
world’s accessible high-mountain areas. 
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Paleontology 

On A NeEwLy MOUNTED SKELETON 
OF DIPLODOCUS IN THE UNITED STATES 
NATIONAL MusEUuM—C. W. Gilmore 
—Smithsonian Institution, 21 p., 6 pl. 
This modest booklet describes the skele- 
ton of a beast 70 feet long that required 
half-a-dozen years of steady work to put 
where the public can say, “Oh my!” at 
it. 
January 7, 1933 
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Genetics 

PRINCIPLES OF GENETICS—E. W. 
Sinnott and L. C. Dunn—McGraw-Hill, 
441 p., $3.50. Genetics is notoriously 
one of the fastest-developing of all the 
biological disciplines. Even in the few 
years since the first edition of this book 
appeared, so much progress has been 
made that the authors have found it 
best to revise so completely that the re- 
sult is practically a new work. 
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